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Dear  Governor  Alexander: 

Furnished  herewith  is  the  Phase  I  Investigation  Report  on  Portland  City  Lake  Dam 
near  Portland,  Tennessee.  The  report  was  prepared  under  the  authority  and  pro¬ 
visions  of  PL  92-367,  the  National  Dam  Inspection  Act,  dated  8  August  1972. 
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Public  release  of  the  report  and  initiation  of  public  statements  fall  within 
your  prerogative.  However,  under  provisions  of  the  Freedom  of  Information 
Act,  the  Corps  of  Engineers  is  required  to  respond  fully  to  inquiries  on 
information  contained  In  the  report  and  to  make  it  accessible  for  review  on 
request. 

Your  assistance  in  keeping  me  informed  of  any  further  developments  will  be 
appreciated. 


Sincerely, 

iJMJl 

1  Incl  LEE  W.  TUCKER  ' 

As  stated  /**-  Colonel,  Corps  of  Engineers 

Commander 
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Mr.  Robert  A.  Hunt,  Director 
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ABSTRACT 


Portland  City  Lake  Dan  has  an  35. S  acre  lake  and  is  located  in  Sumer  County, 
Tennessee  2.5  miles  northeast  of  Portland,  Tennessej  and  is  an  earth  fill 
enbankment  32.8  feet  high  and  600  feet  long.  The  C'-est  width  is  20  feet. 
Facilities  fcr  discharge  from  the  reservoir  are  a  low  level  outlet  consisting 
of  a  16  inch  cast  iron  pipe  through  the  dam  with  a  valve  on  the  outlet  end 
and  a  water  supply  pipe  of  mknown  diameter  with  a  valve  located  in  the  lake. 
The  emergency  spillway  is  in  the  south  abutment  and  consists  of  a  concrete 
bottom  21  feet  wide  and  layback  concrete  walls  4  fe  it  high.  The  spillway 
is  crossed  by  a  road  with  four  48  inch  concrete  pip  *s  set  on  top  of  the  con¬ 
crete  chute  tj  support  the  road. 

The  embankment  slopes  are  approximately  IV  on  3H  on  the  downstream  slope  and 
IV  on  3.1H  on  the  upstream  slope.  Both  slopes  have  undesirable  vegetation. 

The  emergency  spillway  for  the  Portland  City  Lake  Dim  has  major  problems 
which  could  1 aad  to  considerable  damage  including  possible  failure  during 
a  period  of  high  *iow  in  the  spillway,  also,  the  spillway  is  inadequate  to 
pass  the  h  PMF  (design  flood)  without  overtopping  the  dcm.  Other  problems 
include  probable  seep  areas  at  the  north  abutment  su  the  lake  level  approaches 
or  exceeds  normal  pool  elevations  and  the  valve  locition  on  the  drawdown  pipe. 

Portland  City  Lake  Dam  is  in  the  small  size  category  and  has  a  downstream 
hazard  potential  class if ication  of  high  by  the  Corps  of  Engineers  and 
I  by  the  State  of  Tennessee. 


Ch  the  basis  of  hydraulic  analysis,  Portland  City  Lake  f-ood  storage  (173 
acre- feet)  and  emergency  spillway  are  inadequate  to  safe  y  pass  the  H  Probable 
Maximum  Rood  (PMF).  The  Office  of  Chief  Engineers  (O.C  E.)  Guidelines  specify 
the  h  PMF  to  Full  W  as  the  design  flood  for  a  dam  in  the  small  size  and  high 
hazard  categories. 

At  this  time,  the  dam  is  considered  "unsafe  nonemergency'  .  It  is  recommended 
that  a  qualified  engineer  be  engaged  to:  Recommend  measures  to  the  owner  for 
removal  of  undesirable  vegetation  on  the  slopes  of  the  d  m;  determine  the  cause 
of  boils  and  seepage  inder  the  chute  spillway  and  at  the  north  abutment  and  pro¬ 
pose  remedial  measures;  prepare  a  design  of  a  spillway  capable  of  passing  the 
design  flood;  develop  an  emergency  action  plan  to  alert  nownstream  residents 
in  the  event  a  major  problem  develops  with  Portland  City  Lake  Dam;  and  develop 
a  regular  inspection  and  maintenance  plan. 
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PHASE  I  INSPECTION 


PORTLAND  CITY  LAKE  DAM 
SUMNER  COUNTY,  TENNESSEE 


SECTION  1  -  GENERAL 

1.1  Authority  -  The  Phase  I  inspection  of  this  dam  ras  carried  out  under  the 
authority  of  the  Tennessee  Code  Annotated  70-25^1  to  70-2530,  "The  Safe 
Dams  Act  of  1973",  in  cooperation  with  the  Corp.  of  Engineers  under  the 
authority  of  PL  92-367,  "The  National  Dam  Inspection  Act”. 

1.2  Purpose  aid  Scope  -  This  report  is  prepared  under  guidance  contained  in 
Department  of  the  Army,  Office  of  the  Qiief  of  Engineers,  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  a  Phase  I  investigation. 

The  purpose  of  a  Phase  I  investigation  is  to  id.ntify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The  assess¬ 
ment  of  tht  general  conditions  of  the  dam  is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation  and  analysis  involving  topo¬ 
graphic  mapping,  subsurface  investigation,  testing  and  detailed  corpu- 
tational  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation; 
however,  the  investigation  is  intended  to  ident  fy  any  need  for  such 
studies . 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  insjection  team.  Additional 
data  or  data  furnished  containing  incorrect  information  could  alter  the 
findings  of  this  report. 
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It  is  inport  ant  to  note  that  the  condition  of  the  dam  depends  on  nunerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolu¬ 
tionary  in  nature.  It  would  be  incorrect  to  assune  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  coidition  of  the  dam  at 
some  point  in  the  future.  Chly  through  continued  cire  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  will  be  detected. 

1.3  Past  Inspections  -  A  reconnaissance  trip  was  made  to  Portland  City  Lake 
0am  on  December  4,  1979  by  the  Tennessee  Division  o 2  Water  Resources. 

(See  Appendix  F) . 

1.4  Miscellaneous  Details  -  Cn  the  day  of  the  Phase  I  inspection,  the 
weather  was  fair  with  tenperatures  in  the  60's  and  the  wind  was  mild. 

The  level  of  the  lake  was  16.5  feet  below  the  crest  of  the  dam. 

1.5  Inspection  Team  Members  -  Field  inspection  was  performed  by  the  following 

Winsett-Sinmcnds,  Consterdine  §  Associates,  Inc.  personnel: 

William  E.  Bush,  P.E. 

Civil  Engineer 

Dr.  Fred  h.  Kellogg,  P.E. 

Geotechnical  Engineer 

The  team  was  accompanied  by  Mr.  George  Moore  of  the  Tennessee  Division 
of  Water  Resources  and  Mr.  Paul  Bluhm,  U.S.  Corps  cf  Engineers,  Nashville 
District. 
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SECTION  2  -  PROJECT  DESCRIPTION 


2.1  Location  -  Portland  City  Lake  Dam  is  located  in  Sunner  County,  Tennessee 
2.5  miles  nortneast  of  Portland,  Tennessee.  It  is  situated  on  a  tribu¬ 
tary  of  West  Fork  of  Drakes  Creek.  It  can  be  located  on  USGS  Map 
"Fountainhead,  Tennessee",  at  longitude  86°29'17'  and  latitude  36°26,24". 

2.2  Description 

2.2.1  Enoankment  -  The  Portland  City  Lake  Dam  is  an  earth  embankment 
dim  with  a  northwest-southeast  orientation,  a  maximum  height 
of  32.8  feet,  and  a  length  of  600  feet.  The  crest  width  is  20 
feet.  The  upstream  slope  averages  IV  on  3.1H  from  the  waterline 
to  the  top  of  the  dam.  The  downstream  slope  averages  IV  on  3. OH. 
Eniiankraent  sketches  are  provided  in  Exhibit  B. 

2.2.2  Lew  Level  Outlet  -  The  low  level  outlet  is  a  16  inch  cast  iron 
pipe  through  the  dam.  The  outlet  end  ani  valve  has  been  encased 
in  a  concrete  structure. 

2.2.3  Emergency  Spillway  -  The  emergency  spillway  is  in  the  south 
abutment.  The  spillway  has  a  concrete  bottom  21  feet  wide  and 
li.yback  concrete  walls  4  feet  higji.  The  spillway  is  crossed  by 
a  road  with  four  48  inch  (ID)  concrete  pipes  set  on  top  of  the 
concrete  chute  to  support  the  roadway  ard  allow  passage  of  high 
flows.  Total  length  of  the  concrete  chites  is  170  feet. 

2.2.4  Reservoir  and  Drainage  Area  -  The  reservoir  has  a  surface  area 
ol  35.5  acres  at  normal  pool  elevation  with  a  fetch  of  2300 
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feet.  The  normal  inpounding  capacity  of  the  reservoir  is  esti¬ 
mated  tj  be  352  acre- feet  with  about  173  acre-feet  of  flood  stor¬ 
age.  Ine  drainage  area  is  878  acres  and  the  predominant  soils 
are  Bewlyville  and  Baxter. 

2.2.5  Miscellaneous  -  The  dam  is  currently  owned  anl  operated  by  the 
City  of  Portland,  Tennessee.  The  dam  was  bui'.t  in  1945  for  the 
purpose  of  water  stpply  and  recreation. 
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SECTION  3  -  INSPECTION  FINDINGS 


3. 1  Specific  Findings 
3.3.1  Embankment 

Otology  -  The  dam  site  is  located  in  the  Highland  Rim  physio¬ 
graphic  province  in  an  area  of  flat-lying  limestones  of 
Mississippian  age.  Bedrock  at  the  site  is  the  Warsaw  Limestone, 
a  gray,  cross-bedded  limestone  about  121  feet  thick.  Hie 
underlying  Fort  Payne  Formation,  a  high  .v  chertified  limestone, 
outcrops  in  the  bottoms  of  the  deepest  streams  in  the  area.  This 
formation  was  not  seen  in  the  stream  bed  immediately  below  the  dam. 

No  significant  folding  or  faulting  oceans  in  the  area,  but  the 
rock  is  strongly  jointed.  Such  solution  as  has  occurred  tends 
follow  the  joint  planes,  and,  to  a  less ir  extent,  the  bedding 
planes.  The  principal  set  of  joints  strikes  roughly  at  right 
a  lgles  to  the  axis  of  the  dam. 

The  rock  weathers  to  a  reddish-brown  residual  clay  with  a  crumb 
structure.  A  thin  terrace  deposit  occurs  at  and  near  the  left 
abutment,  showing  water-rounded  chert  pibbles  in  a  red  clay  matrix. 

1 1  general,  the  rock  immediately  under  the  overburden  is  only 
slightly  weathered,  and  most  of  the  rock  is  fresh  and  un¬ 
weathered.  Joint  and  bedding  planes  become  tight  a  few  feet 
below  the  top  of  the  rock,  where  such  a  condition  could  be 
observed.  No  evidence  of  sink  hole  formation,  pinnacle  weather¬ 
ing  or  similar  aggravated  solution  phenomena  were  noted  in  the 
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inroediate  area,  although  the  Warsaw  Limestone  is  generally 
considered  as  a  relatively  soluble  limestone. 

The  north  abutment  is  red  clay  and  chert  hill  that  extends 
some  30  to  40  feet  above  the  crest  of  the  dam.  The  soil  in 
the  abutment  is  a  flocculent  clay  with  a  crumb  structure,  in 
the  lhified  Classification  System,  this  soil  .'s  on  the  border¬ 
line  between  CL  and  CH  groups.  It  is  not  highly  expansive,  but 
may  be  somewhat  dispersive.  The  south  abutment  is  a  cherty  red 
clay  hi’l. 

The  soil  on  the  downstream  slope  is  a  highly  plastic  sandy 

* 

clay  belonging  to  Group  CH  in  the  Lhified  System.  The  soil 
in  the  upstream  slope  is  a  cherty  red  clay  of  high  plasticity 
belonging  to  Group  CH  in  the  Lhified  System. 


Abutments  -  Some  slight  erosion  occurs  along  the  contact  between 
the  north  abutment  and  the  upstream  slope.  At  the  downstream 
slope,  a  gulley  was  found  under  the  heavy  grass.  No  serious 
erosion  was  noted  at  the  south  abutment.  There  was  no  evidence 
of  springs  or  indications  of  seepage  along  the  contact  points  with 
the  embfnkment  and  the  abutments. 

Upstream  Slope  -  The  upstream  slope  below  the  high  waterline  is 
protected  by  large  limestone  riprap  with  some  stones  as  large  as 
36  inches.  The  riprap  is  one  stone  thick  with  small  stone 
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interspersed  with  the  large  stone.  The  fine  stone  is  con¬ 
centrated  primarily  at  the  top  of  the  riprap .  A  large  area 
near  the  left  abutment  (25'  x  10')  has  been  covered  with 
splashed  concrete.  The  area  above  the  riprap  to  the  crest  of 
the  dam  (approximately  4  feet  vertical)  is  g.-own  ip  in  large 
brush  and  small  trees  (3"  ♦)  and  in  sane  cas-s,  the  slope  is 
nearly  vertical.  No  surface  cracks  were  observed  on  this  slope. 

A  line  of  debris  indicates  that  the  pool  has  been  less  than  five 
feet  below  the  crest. 

About  350  feet  from  the  left  abutment,  the  raw  water  intake  to 
the  water  filtration  plant  is  located.  This  is  a  vertical  pipe 
anchored  by  four  guys,  with  a  cable  operated  by  a  winch  on  the 
crest  extending  to  the  top  of  the  pipe  and  thence  to  a  valve 
below  water  level. 

Crest  -  The  crest  is  traversed  with  a  gravel  road  approximately 
15  feet  in  width.  The  crest  elevation  appears  to  be  essentially 
level  from  the  ri^it  abutment  to  the  left  abutment.  No  longitudinal 
or  transverse  surface  cracks  were  noted.  The  general  condition 
of  the  surface  was  good  but  the  vegetation  could  be  inp roved. 

The  average  top  width  of  the  dam  is  estimate!  to  be  20  feet. 

Downstream  Slope  -  Passing  northward  from  th»  south  abutment,  a 
bench  was  found  about  ten  feet  below  the  crest.  The  bench  con¬ 
tinues  intermittently  at  about  this  level  across  the  dam;  its 
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greatest  width  is  located  about  75  feet  from  the  south  abutment. 

At  approximately  Station  3  +  00,  the  bench  turns  into  a  bulge. 

At  Station  2  +  50,  a  24  inch  terra  cotta  pipe  extends  downward, 
below  water  level  under  the  downstream  slope.  (See  Photo  6). 

This  is  aoout  35  feet  south  of  the  drawdown  conduit.  The  top 
of  the  pipe  is  13  feet  below  the  crest  and  1.8  feet  above  the 
surface  of  the  fill.  Water  was  14.2  feet  below  the  top  of  the 
pipe,  at  elevation  667,  about  11  feet  below  pcol  level.  The 
bottom  of  this  well  is  at  elevation  659.  5.  He  purpose  of  the 
well  could  not  be  determined  by  observation.  At  this  point  the 
crest  s' eepens  to  IV  on  2H. 

Near  the  water  works ,  and  about  Station  3  +  20 ,  the  discharge  end 
of  the  drawdown  conduit  is  located  below  the  toe  of  the  slope 
at  elevation  661.7.  This  is  a  16  inch  diameter  Cl  pipe  set  in 
concrete,  with  a  control  valve.  (See  Rioto  5'.  The  discharge 
channel  flows  over  thin-bedded  limestone,  undermined  at  the  level 
of  the  small  pool  below  the  outlet.  In  the  channel  area  freshly 
broken  fragments  of  rock  float.  The  channel  is  covered  with  grass 
and  is  reasonably  clear  and  discharges  into  a  steam  to  the  east. 

About  100  feet  north  is  the  water  treatment  plant.  The  slope  of 
the  dam  west  of  the  plant  is  heavily  overgrown  with  bushes,  vines 
and  tall  grass.  There  is  a  small  bench  here  that  starts  about 
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Station  4+00,  which  is  10  to  15  feet  below  the  crest.  About 
six  feet  below  the  crest  is  another  smaller  oench.  These  are 
apparently  old  and  inactive. 

About  Station  5+25,  a  sloughed  area  was  observed,  heavily 
covered  with  tall  grass  and  old  clippings.  This  area  has  a 
vertical  slope  from  the  crest  down  to  six  feet  below  the  crest. 

Small  trees  2  inches  diameter  or  less  are  gi  owing  in  this  area. 

Seeps  and  boils  were  reported  by  the  Tennessee  Division  of 
Water  Resources  Report  of  December  4,  1979  on  the  downstream 
slope  near  the  left  abutment.  The  area  was  covered  with  lush 

grass  out  was  dry  at  the  time  of  this  inspection.  In  this  I 

same  area,  the  slope  is  rilled  about  15  feet  below  the  crest, 

becoming  a  gulley  that  continues  along  the  toe  of  the  dam.  The 

gulley  turns  eastward  near  the  water  treatment  plant,  exits 

to  a  culvert  uider  the  access  road  to  the  plant.  From  there 

it  expends  east  of  the  road  to  a  wet  area  with  stagnant  water, 

downstream  from  the  plant  parking  lot.  The  source  of  this  water 

could  not  be  determined  by  observation,  but  the  gulley  could 

have  been  formed  by  boils  or  leakage  when  tl  e  pool  was  higher. 

Area  He  low  Downstream  Toe  -  In  the  area  downstream  from  the  em¬ 
bankment  ,  no  depressions  or  sinkholes  was  observed.  Lush  growth 
was  observed  near  the  north  abutment,  and  west  of  the  access  road. 

3.1.2  Seismic  Zone  -  Portland  City  Lake  Dam  is  located  in  Seismic  Zone 
1.  No  record  of  arty  stability  analysis  cou?d  be  foind. 

j 
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3.1.3  Seepage  -  The  only  evidence  of  seepage  observed  during  this 
inspection  was  in  the  emergency  spillway  area. 

3.1.4  Spillways  -  The  emergency  spillway  is  in  the  south  abutment 
and  has  a  concrete  bottom  and  layback  walls.  The  approach 
channel  to  the  emergency  spillway  is  a  flat,  partly- grassed 
slope  with  same  bushes  growing,  but  the  approach  is  fairly 
clear.  The  spillway  is  crossed  by  the  access  road  across  the 
dam.  i  our  pipes ,  48  irt'.nes  in  diameter,  were  set  on  the  con¬ 
crete  botto.p  and  the  space  below  the  contact  points  were  left 
open.  The  space  above  the  contact  points  was  filled  with 

aggregate  to  support  the  road  surface.  Concrete  blocks  were  | 

used  to  contain  the  aggregate  above  the  contact  points.  The 

pipes  were  placed  so  that  they  curve  to  the  left  with  joints 

left  open  a*  least  two  inches.  The  inside  of  the  pipes  are 

eroding  but  no  reinforcing  wire  was  showing  at  this  time. 

Approximately  two  feet  downstream  from  the  pipe,  there  is  a 
hole  in  the  concrete  bottom  of  the  spillway  and  water  has 
undermined  a  large  area  as  determined  by  sounding  the  concrete 
in  the  vicinity  of  the  hole.  The  exit  slope  is  more  than 
critical.  There  is  an  overfali  of  six  feet  at  the  end  of  the 
concrete  chute,  and  at  least  one  section  of  concrete  bottom  has 
broken  off.  The  concrete  chute  appears  to  hrve  been  uidermined 
back  to  the  pipes  with  passages  several  feet  wide.  The  layback 
wall  on  the  south  side  has  also  been  undermined  in  several 
places  by  active  springs  and  surface  runoff.  There  are  several 
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boils  in  t>e  ditch  bottom  in  the  area  of  the  overfall  at 


the  end  of  the  concrete.  There  was  also  flowing  water  seeps 
or  boils  under  the  concrete  chute.  Water  from  the  boils  and 
springs  was  clear  and  there  was  no  evidence  around  the  boils 
to  indicate  that  material  was  being  carried  Dy  them.  The 
estimated  flow  from  the  springs  and  boils  in  this  area  was  in 
the  order  of  2  to  3  cfs.  The  elevation  of  the  boils  at  the 
end  of  the  chute  was  12  feet  below  the  lake  level  at  the  time 
of  observation. 

A  16  inch  drawdown  pipe  crosses  uider  the  dam  at  Station  3+20 
and  has  a  control  valve  at  the  downstream  toe.  The  raw  water 
intake  valve  for  the  water  plant  is  located  in  the  lake  at 
approximately  Station  3+00  and  is  cable  operated  from  the 
top  of  the  dam.  We  were  uiable  to  observe  the  valve  itself 
as  it  was  stbmerged. 

3.1.5  Downstream  Inspection  and  Hazard  Classification  -  The  Portland 
City  Lake  dam  has  a  hazard  potential  classification  of 

high  as  the  Portland  City  water  filtration  plant  is  located 
immediately  below  the  dam. 

3.1.6  Hydrology  and  Hydraulics  -  According  to  O.C.E.  Guidelines,  dams 
with  a  high  hazard,  small  size  classification  should  have 
storage  and  spillway  capacity  to  pass  the  h  PMF  to  Full  PMF 
out  overtopping  the  dam.  The  Probable  Maximum  Precipitation 
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(PNT  of  28.5  inches  in  six  hours  yields  a  h  PMF  runoff  of 
12.86  inches.  Time  of  concentration  was  estimated  to  be  0.87 
hours  and  flood  storage  from  crest  of  emergency  spillway 
(normal  pool)  to  the  low  point  of  top  of  cam  is  estimated  to 
be  173  acre-feet.  Routing  of  the  Full  PMF  (Antecedent  Moisture 
Condition  II)  produced  a  peak  outflow  of  11,590  cfs  which 
overtopped  the  dam  a  maximim  of  3.4  feet.  This  storm  produced 
a  flow  over  the  dam  for  6.5  hours.  Routing  of  the  h  PMF 
(Antecedent  Moisture  Condition  II)  produced  a  peak  outflow 
of  5377  cfs.  which  overtopped  the  dam  a  miximum  of  2.4  feet. 
This  storm  produced  a  flow  over  the  dam  for  6  hours. 

The  100-year,  6-hour  (AMC  III)  flood  was  routed  through  the 
structure.  The  100-year,  6-hour  preceipta. ion  was  4.8  inches. 
This  produced  a  runoff  of  3.79  inches  and  i  peak  outflow  of 
414  cfs.  Portland  City  Lake  Dam  overtopped  with  this  storm 
with  a  maximun  flow  of  0.1  feet  over  the  top  of  the  dam. 

This  storm  produced  a  flow  over  the  dam  for  1.0  hours. 

3.2  CONCLUSIONS  AND  RECCTMENDATIONS 
3.2.1  Conclus ions 

a.  Hydraulic  analysis  indicates  that  the  Portland  City 
Lake  Dam  spillway  is  seriously  inadequate  to  pass  the 

h  PMF  without  overtopping  the  dam,  and  could  lead  to  the 
failure  of  the  dam. 

b.  Ch  the  basis  of  engineering  judgment  and  visual  ob¬ 
servations,  it  is  felt  the  emergency  spillway  has 
major  problems,  which  could  lead  to  coisiderable 
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damage  including  possible  failure,  during  a  period  of 
high  flow  in  the  spillway. 

c.  Ch  the  basis  of  engineering  judgment  and  limited  visual 
observations,  both  the  upstream  and  dcrmstream  slopes 
appear  to  be  stable. 

d.  Hie  rilled  and  gulley  area  on  the  downstream  slope 
near  the  north  abutment  should  be  closely  monitored 
as  the  lake  level  approaches  or  exceeds  the  normal  pool 
elevation  for  the  formation  of  seeps  and/or  boils. 

e.  Cbjectional  vegetation  was  found  on  both  upstream  and 
downstream  slopes  and  should  be  remove i. 

f.  The  seismic  resistance  of  the  dam  is  mknow.i  but  under 
this  program,  dams  in  Seismic  Zone  1  may  be  assumed  to 
to  be  adequate  against  seismic  loading  if  they  are  judged 
adequate  in  static  stability  requirements. 

g.  Hie  valve  for  the  16  inch  drawdown  pipe  is  located  at  the 
downstream  end  of  the  pipe  thereby  maintaining  pressure 
within  the  pipe  at  all  times  and  increasing  the  possibility 
of  failure  of  both  the  pipe  and  fill. 

h.  Portland  City  Lake  Dam  is  considered  unsafe-nonemergency 
because:  (1)  In  accordance  with  provisions  of  the  U.  S. 

Corps  of  Engineers  Memorandum  ETL  1110-2-234,  Portland  Dam 
has  a  seriously  inadequate  spillway.  (2)  Hie  present 
physical  condition  of  the  emergency  spillway;  and  (3)  the 
presence  of  boils  in  the  spillway  area  and  reports  of  other 
boils  and  seeps  near  the  north  abutment  when  lake  levels  are 
high. 
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3.2.2  Recomroen dat i ons  -  Remedial  work  should  begin  as  soon  as  possible. 

The  owner  should  keep  a  close  watch  on  the  boils  in  the  spill¬ 
way  an  a  fo*-  changes  in  volume  and  the  appearance  of  material 
being  carried  by  the  flow,  and  the  reoccurrence  of  boils  near 
the  north  abutment  until  remedial  work  has  begun.  Consideration 
should  be  give  to  the  length  of  time  required  to  completely 
drawn  down  the  reservoir.  Qualified  engineeis  should  be  engaged 
at  an  early  date  to: 

a.  Pian  ard  supervise  the  removal  of  all  trees  and  under¬ 
brush  from  both  slopes  of  the  dam. 

b.  Determine  if  tnsafe  conditions  exist  on  both  slopes  of 
the  embankment  after  removal  of  the  trees  and  underbrush 
and  design  and  supervise  construction  oi  remedial 
measures  to  provide  a  safe  embankment. 

c.  Design  and  supervise  construction  of  spillway  modifications 
that  will  allow  safe  passage  of  the  design  flood  without 
overtopping  the  dam. 

d.  Determine  cause  of  boils  and  seeps  in  spillway  area  and 
downstream  slope  and  design  and  supervise  construction 
of  remedial  measures. 

e.  Design  modifications  to  the  drawdown  pipe  to  place  the 
valve  on  the  upstream  end  of  the  pipe. 

f.  Develop  a  regular  program  for  inspection  and  maintenance 
of  the  embankment  and  spillway  on  at  least  an  annual  basis. 

g.  Develop  an  emergency  action  plan  to  alert  downstream  property 
owinrs  in  the  event  a  major  problem  develops  with  the 
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Portland  City  Lake  Dan. 

The  owner  should  remove  undesirable  vegetation  from  both  slopes 
of  th?  dam  as  planned  by  the  engineer. 
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SECTION  4  REVIEW  BOARD  FINDINGS 


The  Interagency  Review  Board  for  the  National 
Prog-am  of  Inspection  of  non-Federal  Dams  met 
in  Nashv'.ile  on  6  August  1981  to  examine  the 
technical  data  contained  in  the  Phase  I 
investigation  report  on  Portland  City  Lake  D?.m. 
The  Review  Board  considered  the  informatior  and 
recommended  that  (1)  in  Section  3.1.1,  the 
paragraph  on  Geology  should  be  expanded  to 
include  u  more  detailed  description  of  the 
geolcgy  ot  the  area,  (2)  Section  3.1.6, 
Hydrology  and  Hydraulics  should  be  revised  to 
include  a  discussion  of  the  routing  of  the  PMF, 
(3)  conclusion  "a"  should  indicate  that  failure 
would  result  when  the  dam  is  overtopped  by  the 
1/2  PMF,  (4)  conclusion  "b"  should  be  revised  to 
indicate  that  "limited  vision  observations” 
were  made,  (5)  the  hazard  classification  should 
be  changed  from  "significant"  to  "high,"  ard 
(6)  the  condition  classification  should  be 
changed  from  "significantly  deficient"  to 
"uns if e-nonemergency."  They  agreed  with  other 
repot t  conclusions  and  recommendations.  A  copy 
of  the  letter  report  presented  by  the  Review 
Board  is  included  in  Appendix  H. 


APPENDIX  A 
DATA  SIM4ARY  SHEET 
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APPENDIX  A 
DATA  SUMAFY  SHEET 


A.l  DAM  -  Portland  City  Lake  Dam 
A.  1.1  Type  -  Earth  Fill 

A. 1.2  Dimensions  and  Elevations  -Elevations  were  determined  from 

TBM  shown  in  Tennessee  Division  of  Water  Resources  Inspection 
Report  of  December  4,  1979.  Concrete  marker  near  Station 
O+OJ,  Elevation  697  MSL. 


a. 

Crest  length 

600  feet 

b. 

Crest  width 

20  feet 

c. 

Height 

32.8  feet 

d. 

Crest  elevation 

694.5  feet 

e. 

Service  Spillway  elevation 

None 

f. 

Emergency  Spillway  elev.  right 

690.0  feet 

g. 

Emergency  Spillway  elev.  left 

None 

h. 

Embankment  slope,  U/S  (from  water 

surface  to  crest  average 

IV  on  3. 1H 

i. 

Embankment  slope,  D/S  (from  toe 

to  crest)  average 

IV  on  3. OH 

j- 

Size  classification 

Small 

Zones,  Cutoffs,  Grout  Curtains 

None 

Instrumentation 

None 

A.  2  RESERVOIR  AND  DRAINAGE  AREA 

A. 2.1  Reservoir  -  (Normal  pool  elevation  689.1,  5.4  feet  below 
the  effective  crest). 


A.  2.2 


a. 

Surface  area 

35.5  acres 

b. 

Length  of  pool 

2300  feet 

c. 

Capacity  (Normal  pool) 

352  acre- feet  est. 

d. 

Maximum  surface  area 

40.5  acres 

e. 

Flood  storage 

173  acre- feet 

Drainage  Area 

a. 

Size  -  878  acres  (1.37  square  miles) 

b. 

Characteristics : 

Average  watershed  slope 

1.61 

soil 

Bewlyville  5 

Baxter 

cover 

Cultivated  401; 
Pasture  60°; 

c. 

Runoff  PMF  (AMC  II) 

25.72  inches 

d. 

Runoff  h  PMF  (AMC  II) 

12.86  inches 

e. 

Runoff  P1Q0  (AMC  III) 

3.79  inches 
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A. 3  OUTLET  STRUCTURES 


A. 3.1  Drawdown  Facilities  -  The  drawdown  facilities  consist  of 

a  16  inch  cast  iron  pipe  with  a  valve  box  in  the  downstream 
toe  of  the  dam. 


A.  3. 2 

Service  Spillway  -  None 

A.  3. 3 

Emergency  Spillway  (right  abutment) - 
in  diameter  each) 

(Four  pipes  -  4  feet 

a.  Invert  elevation 

390.0  feet 

b.  Pipe  size  (dia.) 

4  feet 

c.  Maximum  capacity 

335  cfs 

d.  Length  of  pipe  section 

20  feet 

A.  3. 4 

Emergency  Spillway  (left  abutment) 

None 

HISTORICAL  DATA 

A.4.1 

Construction  Date 

1945  ♦ 

A.4.2 

Designer 

Unknown 

A.4.3 

Builder 

Lkiknown 

A.  4.4 

Owner 

City  of  Portland 

A.4.S 

Previous  Inspection 

Division  of  Water 
Resources  12/4/79 

A.  4.6 

Seismic  Zone 

1 

DOWNSTREAM  HAZARD  DATA 

A.  5.1 

Downstream  Hazard  Potential  Classification 

a.  Corps  of  Engineers 

High 

b.  State  of  Tennessee 

1 

A. 5.2 

Persons  in  Probable  Flood  Path 

3  (est) 

A.  5.3 

Downstream  Property 

City  of  Portland, 
TN  Water  Treatment 
Plant 

A.4.4 

Warning  Systems 

None 
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Waleniyork* 


PORTLAND  CITY  LAKE  DAM 
FOUNTAIN  HEAD  QUADRANGLE 
20'  CONTOUR  INTERVAL 
312  SW 
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APPENDIX  C 
PHOTOGRAPHIC  RECORD 


V* 


Downstream  slope  of  Portland  City  Lake  Dam.  Note  water  treatment  plant 
at  toe  of  dam  and  undesirable  vegetation  on  slope. 
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Pipe  supporting  cable  left  for  raw  water  intake  valve 


Drawdown  pipe  outlet  and  valve  located  at  downstream  toe  of  Portland 
Citv  Lake  Dam. 


Top  of  open  terra  cotta  pipe  well  found  on  downstream  slope 


Downstream  end  of  emergency  spillway  chute.  Note  overfall  at  end  of 
chute. 


Broken  slab  at  end  of  emergency  spillway  chute. 


APPENDIX  D 

INSPECTION  TEAM  TRIP  REPORTS 
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TRIP  REPORT 
PORTLAND  CITY  LAKE  QAM 
SIGNER  COUNTY,  TENNESSEE 

GENERAL  ENGINEERING  OBSERVATIONS 
May  12,  1981 

GENERAL.  An  engineering  inspection  was  made  with  Dr.  Fred  H.  Kellogg, 

Kellogg  Engineering.  The  team  was  acconpanied  by  Mr.  George  ffoore  of  the 
Tennessee  Division  of  Water  Resources  and  Mr.  Paul  Blume  of  the  Nashville 
District  of  the  Corps  of  Engineers.  The  weather  was  fair  with  tenperatures 
in  the  60's.  The  winds  were  mild.  The  lake  level  was  approximately  17 
feet  below  the  crest  of  the  dam. 

EMBANKMENT.  The  longitudinal  alignment  of  the  Portland  City  Lake  Dam  is 
straight  with  a  northwest-southeast  orientation.  The  crest  is  traversed  with 
a  gravel  road  approximately  15  feet  in  width.  The  crest  elevation  appears 
to  be  essentially  level  from  the  right  abutment  to  the  left  abutment.  No 
longitudinal  or  transverse  surface  cracks  were  noted  The  general  condition 
of  the  surface  was  good  but  the  vegetation  could  be  inp roved.  The  average 
top  width  of  the  dam  is  estimated  to  be  20  feet. 

The  upstream  slope  oelow  the  high  water  line  is  protected  by  large  limestone 
riprap  with  some  stones  as  large  as  36  inches.  The  riprap  is  one  stone 
thick  with  small  stone  interspersed  with  the  large  stone.  The  fine  stone 
is  concentrated  primarily  at  the  top  of  the  riprap.  A  large  area  near  the 
left  abutment  (25*  x  10')  has  been  covered  with  splashed  concrete.  The 
area  above  the  riprap  to  the  crest  of  the  dam  (4'  vertical)  is  grown  up 
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in  large  brush  and  small  trees  (3"  _+)  and  in  some  cases,  '.he  slope  is 
nearly  vertical.  No  surface  cracks  were  observed  on  this  slope. 

'Ihe  streams  immediately  below  the  toe  of  the  downstream  slope  are  producing 
a  sizable  flow.  Flow  in  the  ditch  nearest  the  water  planx  is  discolored. 

It  could  not  be  determined  from  observation  if  the  discoluration  was  due 
to  seepage  from  the  water  plant  or  from  dam  seepage.  This  slope  is  covered 
with  honeysuckle,  briers,  and  small  trees  that  made  close  observation  of  the 
slope  difficult.  Approximately  200  feet  from  the  north  abutment,  a  bench 
was  observed  about  halfv-ay  up  the  slope.  This  bench  was  estimated  to  be 
30  feet  wide  and  other  smaller  benches  were  noted  closer  to  the  north  abut¬ 
ment.  The  slope  near  the  left  abutment  was  overgrown  witn  lush  green  grass 
giving  the  appearance  of  a  probable  seep  area  but  the  area  was  dry  at  the 
time  of  inspection.  Beginning  at  the  north  abutment  and  continuing  100  feet 
to  the  south,  the  slope  is  benched  approximately  4  feet  below  the  crest 
and  the  slope  from  the  bench  to  the  crest  approximates  one  on  one.  At 
approximately  Station  3+00,  a  bulge  was  observed.  A  24  inch  diameter 
terra  cotta  pipe  was  observed  at  Station  2+50.  The  top  of  the  pipe 
was  approximately  13  feet  above  the  slope.  Water  stood  in  the  pipe  14.2 
feet  below  the  top  of  the  pipe  and  the  bottom  was  found  at  21.9  feet  below 
the  toe  of  the  pipe.  The  purpose  of  this  pipe  could  not  be  determined  by 
observation.  At  approximately  Station  3  +  20,  a  concrete  structure  was  lo¬ 
cated  at  the  toe  of  the  slope.  This  structure  contained  the  control  valve 
and  served  as  the  outlet  for  the  16  inch  cast  iron  drawdown  pipe.  There 
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were  no  surface  cracks  or  evidence  of  heaving  at  the  embankment  toe.  No 
evidence  of  a  toe  drainage  system  was  observed. 

Rilling  was  found  under  the  grass  on  the  downstream  slope  at  the  north 
abutment.  No  springs  or  indications  of  seepage  along  the  contact  of  the 
abutments  was  observed.  The  south  abutment  was  heavily  overgrown. 

In  the  area  downstream  from  the  emb ankment  there  was  no  localized  subsidence 
or  depressions.  No  evidence  of  boils  or  other  unsafe  conditions  were  observed. 

INSTRUMENTATION.  There  were  no  weirs  or  piezometers  observed. 

SPILLWAYS.  The  emergency  spillway  is  in  the  south  abutment  and  has  a  con¬ 
crete  bottom  and  layback  walls.  The  spillway  is  crossed  by  the  access 
road  across  the  dam.  Four  pipes,  48  inches  in  diameter,  were  set  on  the 
concrete  bottom  and  the  space  below  the  contact  points  were  left  open. 

The  space  above  the  contact  points  was  filled  with  aggregate  to  support 
the  road  surface.  Gone ret e  blocks  were  used  to  contain  the  aggregate  above 
the  contact  points.  The  pipes  were  placed  so  that  they  curve  to  the  left 
with  joints  left  open  at  least  2  inches.  The  inside  of  the  pipes  are 
eroding  but  no  reinforcing  wire  was  showing  at  this  time.  Approximately  2 
feet  downstream  from  the  pipe,  there  is  a  hole  in  the  concrete  bottom  of 
the  spillway  and  water  has  undermined  a  large  area  as  determined  by  sounding 
the  concrete  in  the  vicinity  of  the  hole.  The  exit  slope  is  more  than 
critical.  The-e  is  an  overfall  of  6  feet  at  the  end  of  the  concrete  chute. 

At  least  one  section  of  concrete  bottom  has  collapsed.  The  entire  length 
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of  the  chute  has  been  undermined  back  to  the  pipes  with  passages  several 
feet  wide.  The  layback  wall  on  the  south  side  has  also  been  undermined 
in  several  places  by  active  springs  and  surface  runoff.  There  are  several 
boils  in  the  bottom  of  the  overfall  at  the  end  of  the  concrete.  There  was 
also  flowing  water  from  seeps  or  boils  under  the  concrete  chute.  Water  from 
the  boils  and  springs  was  clear  and  there  was  no  evidence  to  indicate  that 
material  was  being  carried  by  the  springs.  Estimated  flow  from  this  area 
was  in  the  order  of  2  to  3  cfs.  It  is  estimated  that  the  elevation  of  the 
boils  at  the  end  of  the  chute  was  12  feet  below  the  lake  level  at  the  time 
of  observation. 

A  16  inch  drawdown  pipe  crosses  under  the  dam  at  Station  3+20  and  has  a 
control  valve  at  the  downstream  toe.  The  water  intake  valve  for  the  water 
plant  is  located  in  the  lake  at  approximately  Station  3+00  and  is  cable 
operated  from  the  top  of  the  dam.  We  were  unable  to  observe  the  valve 
itself  as  it  was  submerged. 

RESERVOIR.  The  reservoir  slopes  appear  to  be  in  good  condition.  Sedimentation 
within  the  reservoir  is  unknown.  The  lake  was  clear  at  the  time  of  inspection. 

REOOfMMWTIONS .  The  most  urgent  problem  found  on  the  Portland  City  Lake  Dam 
was  the  condition  of  the  emergency  spillway.  Continued  undermining  of  the 
concrete  chute  will  eventually  destroy  the  entire  chute.  A  Phase  II  investi¬ 
gation  should  be  initiated  at  an  early  date  to  make  the  necessary  repairs 
to  the  spillway  and  seal  off  the  seepage  in  this  area.  Boils  were  also  reported 
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near  the  north  abutment  in  the  Tennessee  Department  of  Water  Resources 
Inspection  Report  made  on  Decenber  4,  1979.  The  la:e  level  was  4.5  feet 
below  the  top  of  the  dam  during  the  inspection.  The  objectionable 
vegetation  shjuld  be  cleared  from  both  slopes  of  the  dam  and  a  detailed 
inspection  made  fo.-  other  unsafe  conditions. 

Wm.  E.  Bush,  P.E. 

Winsett-Sinmonds,  Consterdine  5  Associates,  Inc. 
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PORTLAND  CITY  LAKE  DAM 
INSPECTION  REPORT 
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INTRODUCTION.  This  report  presents  the  results  of  an  inspection  of  the 
Portland  City  Lake  Dam,  made  on  12  May  1981.  The  dam  is  a  compacted  earth 
fill  embankment  32.  C  feet  high  and  614  feet  long,  located  just  outside  the 
city  of  Portland,  Tennessee.  The  elevation  of  the  top  of  the  dam  is  694.5 
and  that  of  the  drawdown  drain  is  662.5.  The  dam  is  oriented  northwest  and 
southeast.  The  left  abutment  is  to  the  north,  with  the  pool  to  the  west. 

It  is  understood  that  the  dam  was  built  in  1945.  No  plans  were  available. 

A  water  treatment  facility  is  located  a  short  distance  downstream  from  the 
dam,  near  the  left  abutment. 

LEFT  ABUTMENT.  The  north  abutment  is  red  clay  and  chert  hill  that  extends 
some  30  to  40  feet  above  the  crest  of  the  dam.  The  soil  in  the  abutment  is 
a  flocculent  clay  with  a  crunfc  structure.  In  the  Unified  Classification 
System,  this  soil  is  on  the  borderline  between  CL  and  Q1  groups.  It  is  not 
highly  expansive,  but  may  be  somewhat  dispersive.  Some  slight  erosion  occurs 
along  the  contact  between  the  abutment  and  the  upstream  slope.  At  the  down¬ 
stream  slope,  a  gulley  was  found  under  the  heavy  grass. 

UPSTREAM  SLOPE  The  upstream  slope  is  protected  by  dunped  riprap  from  below 
water  level  to  about  four  feet  below  the  crest  of  the  dam.  The  riprap  con¬ 
sists  of  limestone  fragments  one  to  three  feet  wide,  with  a  large  amount  of 
rock  fines,  particularly  near  the  top  of  the  riprap.  "Tie  riprap  is  one  stone 
thick.  The  freeboard  at  the  time  of  inspection  was  about  15  feet.  At  the 
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left  abutment,  uireinforced  concrete  was  dimmed  from  water  level  to  about 
five  feet  above  water  for  a  length  of  about  120  feet.  A  line  of  debris 
indicates  that  the  pool  has  been  less  than  five  feet  belov  the  crest. 

About  350  feet  from  the  left  abutment,  the  inlet  to  the  drawdown  conduit  is 
located.  This  is  a  vertical  pipe  anchored  by  four  guys,  v.dt.h  a  cable 
operated  by  a  winch  on  the  crest  extending  to  the  top  of  ihe  pipe  and  thence 
to  an  anchor  below  water  level. 

The  soil  in  the  upstream  slope  is  a  cherty  red  clay  of  high  plasticity  belong¬ 
ing  to  Group  Q1  in  the  Utified  System.  Other  than  the  washed  area  mentioned 
above,  no  signs  of  sliding,  sloughing,  or  washing  were  noted.  The  water 
showed  algae. 

CREST.  The  crest  is  614  feet  long  and  22  feet  wide.  The  width  was  verified 
by  pacing.  No  longitudinal  or  transverse  cracks  were  seen.  An  asphalt - 
paved  road  crosses  the  crest.  A  growth  of  bushes  and  grass  is  heavy  in  places 
along  the  upstream  shoulder.  The  downstream  shoulder  is  covered  with  thick 
grass.  Near  the  north  abutment,  the  crest  slopes  downstream  about  two  feet 
over  its  width. 

EMERGENCY  SPIL1KAY.  The  approach  channel  to  the  emergency  spillway  is  a  flat, 
partly-grassed  slope  at  the  right  abutment.  There  are  some  bushes  growing, 
but  the  approach  is  fairly  clear.  The  spillway  control  section  consists  of 
four  4.4  feet  diameter  concrete  pipes  set  on  a  concrete  slab  without  bedding, 
and  with  open  spaces  between  the  pipes.  The  headwall  consists  of  concrete 
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blocks  resting  on  heavily  weathered  concrete  supported  by  weathered  concrete 
piers.  The  distance  from  sill  to  sill  is  23  feet,  /■bout  ten  feet  upstream 
is  a  concrete  baffle  which  is  in  good  shape.  The  concrete  pipes  show  the 
date  3/21/50.  Thev  have  buckled  inward  on  the  north  side.  The  insides  of 
the  pipes  are  weathered  and  rough,  possibly  due  in  part  to  cavitation. 

Ihe  joints  between  the  pipe  sections  are  open  up  to  *wo  inches.  Some  crushed 
rock  fragments  have  fallen  into  the  open  spaces  between  the  pipes. 

The  outlet  channel  has  a  trapezoidal  section,  paved  with  concrete.  This  con¬ 
crete  is  in  fairly  good  shape  at  the  upstream  end,  but  the  side  walls  on  the 
north  side  have  been  undermined.  The  base  slab  at  the  discharge  end  is  under¬ 
mined  for  several  feet,  and  five  feet  or  more  of  the  slab  has  broken  off. 

The  side  slabs  extend  farther  than  the  base  on  both  sides,  but  pieces  of 
these  have  also  broken  off.  Most  of  this  uidermining  comes  from  a  spring 
and  a  large  boil  coining  out  of  bedrock  on  the  south  side  of  the  channel.  The 
water  is  clear,  but  the  flow  amounts  to  several  cubic  feet  per  second.  The 
elevation  of  the  boil  was  determined  as  666.2,  about  12  feet  below  the  pool 
level.  It  is  tnderstood  that  the  pool  level  stops  about  0.1  feet  below 
spillway  level  because  of  leakage,  and  all  the  leakage  noted  during  this 
inspection  occurred  here.  Just  south  of  the  channel  is  a  road,  and  a  gulley 
eroded  on  the  south  side  of  this  road  may  catch  groundwater  which  would 
accelerate  the  undermining  of  the  slab  on  the  south  side  of  the  ditch.  At 
the  top  of  the  base  slab,  near  the  four  pipes,  hollow  places  apparently  exist 
under  the  slao. 

RIGHT  ABUTMENT.  The  south  abutment  is  cherty  red  clay  hill.  Other  than  the 
eroded  ditch  south  of  the  road  that  was  mentioned  above,  no  serious  erosion 
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was  noted.  This  abutment  shewed  a  fairly  thick  growth  of  bushes  and 
vines. 


DOWNSTREAM  SLOPE.  Passing  northward  from  the  right  abutment,  a  bench  was 
found  about  ten  feet  below  the  crest.  This  extends  off  and  on  at  about  this 
level,  across  the  dam,  but  its  greatest  width  is  about  75  feet  from  the 
right  abutment.  At  Station  3  (measured  from  the  left  abutment)  the  bench 
turns  into  a  bulge.  At  Station  2  +  50,  a  24  inch  terra  cotta  pipe  extends 
downward,  below  water  level  under  the  downstream  slope.  This  about  35  feet 
south  of  the  drawdown  conduit.  The  top  of  the  pipe  is  13  feet  below  the  crest 
and  1.8  feet  above  the  surface  of  the  fill.  Water  was  14,3  feet  below  the 
top  of  the  pipe,  at  elevation  668,  about  12  feet  below  pool  level.  The 
bottom  of  this  well  is  at  depth  21.5  feet.  The  purpose  of  the  well  is  not 
known. 


The  soil  on  the  slope  is  a  highly  plastic  sandy  clay  belonging  to  Group  QI 
in  the  Ihified  System.  The  slope  is  IV  on  3H  or  flatter,  except  near  the 
west,  where  it  inct eases  to  IV  on  1H  or  IV  on  2H. 

Near  the  water  works,  and  about  150  feet  from  the  north  aoutment,  the  discharge 
end  of  the  drawdown  conduit  is  located  below  the  toe  of  tne  slope  at  elevation 
662.5.  This  is  a  16  inch  diameter  Cl  pipe  set  in  concrete  with  a  control  valve. 
The  discharge  channel  flows  over  thin-bedded  limestone,  undermined  at  the  level 
of  the  small  pool  below  the  outlet.  In  the  channel  are  freshly  broken  frag¬ 
ments  of  rock  float.  The  channel  is  covered  with  grass  and  is  reasonably  clear. 
The  discharge  from  the  boil  and  spring  at  the  emergency  spillway  passes  a  short 
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distance  to  the  south,  and  both  discharge  into  the  o eek  bed  to  the 
east . 

About  100  feet  nor.h  is  the  water  treatment  plant.  The  slope  of  the  dam 
west  of  the  plant  is  heavily  overgrown  into  bushes,  vines  and  tall  grass. 

There  is  a  small  bench  here  that  starts  about  200  feet  from  the  north  abut¬ 
ment,  which  is  10  to  15  feet  below  the  crest.  About  six  feet  below  the 
crest  is  another  small  bench.  These  are  apparently  old  and  inactive. 

About  75  feet  from  the  north  abutment  is  a  sloughed  area,  heavily  covered 
with  tall  grass  and  old  grass.  This  is  vertical  from  the  crest  to  about 
six  feet  below  the  crest.  Trees  with  trunks  two  inches  in  diameter  or  less 
are  growing  in  this  area.  Some  leaks  or  boils  have  been  reported  in  the 
downstream  slope  near  the  left  abutment,  which  were  not  found  during  this 
inspection.  Sore  gullies  extend  off  the  slope,  about  15  feet  below  the 
crest,  leading  to  a  gulley  that  continues  at  a  flat  angle  to  the  axis  of 
the  dam,  then  turns  eastward  near  the  water  treatment  plant,  to  a  culvert 
under  the  access  road  to  the  plant,  and  east  of  the  road  leads  to  a  wet 
area  with  stagnant  water,  downstream  from  the  plant  parking  lot.  It  is  ques¬ 
tionable  whether  this  water  is  coming  from  the  pool,  from  recent  rains  or  from 
another  source.  The  gullies,  however,  may  have  been  formed  by  boils  or 
leakage  when  the  pool  was  higher. 

RECCyMENDATIONS.  No  immediate  hazard  is  presented  by  che  observed  leakage 
and  possible  leakage.  This  sandy  and  possibly  dispersive  clay  is  more  sus” 
ceptible  to  erosion  than  are  most  clays  of  the  high  plasticity  CL  and  CM 
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types.  Therefore,  considerable  damage  to  the  emergency  spillway  could  occur 
during  a  flood  stage.  The  outlet  channel  should  be  protected  and  consideration 
should  be  given  to  replacing  the  concrete  pipe  structure.  The  gulley  area  on 
the  downstream  slope  near  the  left  abutment  should  be  wat-hed  closely  when 
pool  level  approaches  or  exceeds  normal  pool.  A  weir  should  be  installed 
to  measure  the  flow  in  the  emergency  spillway  outflow  channel  below  the 
boil.  If  this  flow  suddenly  increases  considerably,  engineering  assistance 
should  be  obtained  in  formulating  a  gravity  program.  The  same  goes  for 
the  gullied  area  near  the  left  abutment.  The  south  side  slab  at  the  spill¬ 
way  outlet  channel  should  be  protected  where  it  is  undermined,  possibly  by 
piling  crushed  rock  over  and  adjacent  to  the  slab-soil  contact,  to  initiate 
a  self-healing  process. 

F.  H.  Kellogg,  P.E. 

Kellogg  Engineering 


46 


V 


APPENDIX  E 

HYDRAULIC  AND  HYDROLOGIC  DAT/. 


HYDRAULICS  AND  HYDROLOGIC  CALCULATIONS 


Portland  City  Lake  Dam  is  located  in  Sunner  County,  "’ennessee.  The  present 
land  use  is  estimated  to  be  40  percent  cultivated,  and  60  percent  pasture. 
The  soil  is  predominantly  Bewlyville  and  Baxter  and  is  classified  as  a  ”B" 
soil.  Ihe  nxnrf  cuive  number  was  calculated  to  be  80  AMC  II. 

The  Portland  City  Lake  Dam  is  a  small  size,  high  hazard  potential  dam. 

As  such  it  is  required  to  pass  the  H  PMF  to  Full  PMF  without  overtopping. 
Using  the  U.  S.  Weather  Service  TP-40,  the  6-hour  PM*’  was  estimated  to  be 
28.5  inches  yielding  25.72  inches  nnoff  (ROJ  80  AMC  II).  The  h  PMF  which 
is  derived  fron  the  Probable  Maximum  Precipitation  was  routed  with  a  12.86 
inch  runoff  (ROl  80  AMC  II). 

The  h  PMF  total  inflow  into  the  reservoir  is  about  9^1  acre-feet  with  a 
maximum  peak  of  6054  cfs.  Portland  reservoir  has  storage  capacity  from  the 
crest  of  the  emergency  spillway  to  the  top  of  the  da':’  of  173  acre-feet  and 
a  maximum  spillwav  discharge  at  the  top  of  the  dam  of  405  cfs.  The  impound¬ 
ment  is  insufficierc  to  safely  pass  the  H  PMF. 

The  6-hour,  100-year  flood  containing  4.8  inches  precipitation  was  routed 
through  the  dam  using  a  RCN  of  91  (AMC  III).  This  p  oduced  a  nnoff  of  3.79 
inches  and  a  routed  peak  discharge  of  414  cfs.  Portland  Dam  overtopped  with 
flows  of  few  inches. 


The  inflow  hydro  graph  was  calculated  by  methods  contained  in  Section  4, 
Chapter  21,  of  the  SCS  National  Engineering  Handbook.  Weir  constants  in 
the  formula  Q“CIH^  were  found  in  King  and  Brater  "Handbook  cf  Hydraulics", 
fifth  edition.  Pipe  flow  calculations  for  concrete  pipes  were  made  using 
inlet  control  as  found  in  the  "Design  Manual,  Concrete  Pipes",  1978  print¬ 
ing.  The  routing  equation  used  was : 

i,  ♦  -  °u  -  (ifj .  o.)  . 

At 

Basic  Bigineering  Data  was  obtained  from  the  following  sources :  Bigineering 
surveys  of  the  iiqpoundrent  structure;  U.S.  Geologic  Survey  Topograph  Maps; 
Aerial  photographs;  USDA  Soil  Conservation  Service  Soil  Survey  Maps;  Rainfall 
Data  and  Hazard  Classification  from  the  Tennessee  Divisicn  of  Water  Resources. 
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HYDRAULIC  AND  HYDROLOGIC  SUMAKY 
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DATE 

HYOROGRAPH  COMPUTATION 

COMPETED  BY 

CHECKEO  BY  ! 

Project  Portland  City  Lake  Dam 


OR.  AREA  1.37  SQ.  m.  STRUCTURE  CLASS 

T£  °»87  HR.  STORM  DURATION _ - 

POINT  RAINFALL  4.8  in. 

ADJUSTED  'AiNFALL 

AREAL  FACTOR  _  IN.  _ 

DURATION  FACTOR  _  IN.  _ 

RUNOFF  CURVE  NO. 


NYCRCGPA?*'  FAVIS.Y  NO _ 

CCMF.TEO  T  Q.609  mb 
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•  1 

CFS  ( 

0  0  | 
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■  9 
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1.21 
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L.  SI 

331  1 

1.81 
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3.62  I 
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2S?AR3S;i  0?  CONST?-;;— j*: 

division  o?  watt?.  resources 


ID  JT.K2SR5  STATS (ID):  837010 _ 

NAME (PROJECT):  Portland  City  Lake  Dam 

OWNER (S): _  City  of  Portland,  ^Commissioner  of  Public  Works 

ADDRESS: 


JYDZ?J  L.(FED  ID):  TN  16510 
_ TSUCTC(R):  Middle 


Portland ,  Tennessee  37148 


TELEPHONE  REST  DEICE: _ 

COITCTT: _  Sumner 


LOCATION  LATITUDE:  36 


_FJSI NESS:  325-3433 

QUAD:  312SW,  Fountainhead 


36 


24 


LONGITUDE:  86 


29  *-  1 7 


S i nr,  AM ( SOURCE ) ;  Trlb.-  West  Fork  Drakes  Cr.  RIVER  KI1E:_ 
PURPOSE  OF  DAM:  Water  supply _ YEA?  CCKPH7E : 


BASIK: 


12 


About  1945 


Cg:TRACT03(ca:T):  Local  dozer  operator  . 

jINEER(S'CG): _ Hone _ 

TYPE  OF  DAM  (TIC):  Earth  _ 


.  LOCATION 
.LOCATION: 


DOWNSTREAM  HAZARD  POTE KHAL  CLASSIFICATION  STATE(H) 
CERTIFICATE  EXPIRATION  DATE(EXP  DATE): _ 


SIZE  CLASSinCArrON:_Small 
2 


_FEDERAL(FK  )  Significant 


STRUCTURAL  KEI2-!T( SH T ) :  32.8  FEET.  HYDRAULIC  HEZGHT(HFT;:  28.3 

CREST  LS>SrH(LGTH):  614  FEET.  CREST  WIDTH  (WDIH):  22 

UPSTREAM  SLCPE(U/S):  2  :1.  DOWNSTREAM  SLCPE  (D/s):__ 

FOIL  AREA  KOR-lAl(KSURT):  24 _ _ACHES,  KAXTHIKCk/SURF):, 


_FZZT 

FEET 


:1 


33  ACHES 


ELEVATION  (FEET  KSL),  STORAGE  CAP  ACT  TY  ( ACRE-FEET ) 


TOP  OF  DAM  'E1EV1 )_ 

694.5 

f  (TO/SIR) 

400 

EMERGE:  CY  SPILLWAY  CHEST  {ELSV2)__ 

689.8 

»  (SK/STP.) 

2^4 

NOJKAL  POOL  (ELE73)__ 

689.7 

»  (n/str) 

272 

EMERGE:  CY  SPILLWAY  MATERIAL (E2:)_ 

S 

,  SIZE(SZ)  ■ 

SERVICE  SPILLWAY  KATEHI AL(S2-:) _ 

Concrete 

SIZE(SZ'_ 

16' 

DRAIKASS  AHEA(DA): _ 1.41  SC.  MILES,  CURVE  KUKSEP.(CK):  70 


TIKE  OF  OQNCS.'IRATION  (TC):. 
CCPKENTS:  INVENTORIED  FY:; 

REVISED  BY: _ _  DATE 

OTHER  NAME  OF  PROTECT: _ 

OTHER  CONTACT  AT  DAM: _ 


1.59  HOURS.  MA3EKUK  6-HR  RAIK:_ 

Anglin.  Culbert _  DATE:_ 

_ D/S  HAZARD  BY:  Same 


12/4/79 


AMCTI 

INCHES 


_ DATE:  12/4/79 

_POOL  AREAS  OBTAINED  BY: _  topo  maps 

PHCfvE: _ 


DATA  OBTAINED  FRQM:Fleld  survey  and  file  material 
EKE?-  SFIL,  raSC.: _ 


SERY.  SFIL.  raSC.  t  4-4  foot  diameter  conciete  pipes 
ELEVATIONS  REF.  TDrT.b^M. _ 


SRAVXVK  DRAIN:  MATERIAL: Ras^  iron 

other  ooeects: 


SIZE: 


_ APPROX  ELEV:  697 
16"  ELEVATION: 


FT  KL 


Bad  lejks  occurred  In  1950  and  are  still  present, 


662.5 


*Inspection  Summary* 


General 


On  December  4,  1979,  personnel  from  the  Tennessee  Depart¬ 
ment  of  Conservation,  Division  of  Water  Resources  conduc¬ 
ted  a  safety  inspection  of  Portland  City  Lake  Dam.  The 
dam  is  located  in  Sumner  County,  about  two  miles  north¬ 
east  of  Portland,  Tennessee  on  a  tributary  of  West  Fork 
Drakes  Creek.  It  was  constructed  about  1945  and  is  owned 
by  the  city  of  Portland. 


Findings 

The  earthen  dam  is  614  feet  long  and  has  a  maximum  structural 
height  of  33  feet.  The  dam  impounds  a  24  acre  lake  used 
for  the  city  water  supply.  The  embankment  has  a  good  grass 
cocer  with  small  trees  and  briars  on  both  slopes.  The 
crest  is  a  gravel  access  road  to  the  water  treatment  plant. 
Several  boil-type  leaks  emerge  below  the  toe  near  the  left 
end  of  the  dam  and  in  the  spillway  channel  at  the  right 
end  of  the  dam.  These  leaks  appeared  shortly  after  con¬ 
struction  and  are  believed  to  be  flowing  along  solution 
channels  in  the  limestone  foundation.  Numerous  attempts  at 
grouting  several  caves  in  the  reservoir  have  been  unsuccessful 
in  stopping  the  leaks.  The  dam  reportedly  has  no  cutoff 
trench  and  contains  tree  stumps  and  other  debris  in  the 
fill. 

The  service/emergency  spillway  consists  af  four  4  foot 
diameter  concrete  pipes  with  a  concrete- Lined  exit  channel. 

A  large  flow  passes  beneath  the  concrete  channel  and  has 
severely  eroded  its  foundation.  The  entrance  channel  to 
the  pipes  is  clogged  by  trees  and  debris. 

It  was  concluded  that  a  sudden  failure  of  the  dam  could 
cause  damage  to  the  water  treatment  plant  located  immediately 
below  the  dam.  Therefore,  the  dam  was  given  a  hazard  potential 
classification  of  "2”  (significant  hazard).  A  six-hour 
freeboard  storm  of  14.5  inches  was  used  for  evaluating 
the  spillway  capacity  with  the  available  freeboard.  A 
hydraulic  and  hydrologic  analysis  revealed  that  the  spill¬ 
way  capacity  is  seriously  inadequate.  It  was  reported 
that  the  dam  was  overtopped  in  1975  with  no  damage  to 
the  dam. 


Conclusions 


1)  The  dam  is  classified  as  "unsafe  -  non-emergency". 

2)  The  stability  of  the  dam  is  questionable  due  to  the 
numerous  leaks  through  the  foundation. 

3)  The  spillway  is  seriously  inadequate. 


Recommendations 


Remedial  work  should  be  undertaken  as  soon  as  practical . 

Qualified  engineers  should  be  engaged  to: 

a)  Investigate  leaks  through  the  dam  and  spillway 
and  recommend  corrective  measures . 

b)  Perform  a  hydrologic  and  hydraulic  analysis  that 
will  allow  the  dam  to  safely  regulate  an  appropria 
design  flood. 

In  addition,  the  owner  should: 

a)  Clean  out  trees  and  debris  from  the  spillway 
entrance. 

b)  Clear  all  woody  growth  from  the  embankment. 

c)  Establish  a  program  for  regular  maintenance  and 
inspection . 
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PHOTOGRAPHIC  RFCORD 


Photo  K'- .  1  -  View  of  the  upstrean  face  of  the  dan. 

Photo  No.  2  -  View  of  the  downs  treat:  face. 

Photo  No.  3  -  View  of  the  gate-lift  structure  for  the  water 

supply  pipes. 

I'Xiotc  h'o.  4  -  View  of  the  drawdown  drain  outlet  structure. 

The  valve  is  accessible  uhrovgh  the  top  of 
the  structure. 

Photo  No.  -  View  of  the  service/energeney  spillway  pipes 
at  the  inlet. 

Photo  be .  f  -  View  of  the  spillway  pipes  and  exit  channel. 

Photo  bo.  7  -  View  of  the  end  of  the  concrete  exit  channel. 

The  end  slabs  have  been  undermined  and  have 
col  lapsed . 

Photo  No.  3  -  View  of  leakage  and  undermining  under  the 
concrete  spillway  exit  channel. 

rhoto  bo.  9  -  View  of  a  boil  type  leak  below  the  dam  in  the 
spillway  exit  channel. 

Photo  No.  JO  -  View  of  danaged  portion  of  the  spillway  and 
the  leaks  emerginn  below  it. 

Photo  he .  31  -  View  of  a  boil-type  leak  located  below  the 
left  end  of  the  dan. 

I  hoto  i.o.  12  -  View  of  slight  seepage  below  the  dam. 


I 
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PHOTO  H  0  .12 
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Check  List 

Visual  Inspection  of  Earth  Dams 
Phase  I 


Name  of  Dan  Portland  City  Lake  Dam 


Country  Sunner 


State 


Tenner.sr  r 


ID  #  -  State  33-7Q1Q 


Federal 


TN  16510 


Type  of  Dam 


Karth 


Hazard  Category -Federal 


State 


Date  Of  Inspection  December  4,  1**79 


Weether  Sunny 


Temperature  35u  f 


Pool  Elevation  at  Time  of  Inspection  (est.)  639.7  *sl 

Tailwater  at  Time  of  Inspection  None _  msl 

Design/As  Built  Drawings  Available:  Tea  _ Bo  x _ 


Location: 


Copy  Obtained:  Yes 


Reviewed:  Yes 


Construction  History  Available:  Yes 


Fo  X 


Location: 


Copy  Obtained:  Yes 


No  x 


Reviewed:  Yes 


Other  Records  and  Reports  Available:  Yes 


No  x 


Location: 


Copy  Obtained:  Yes 


Reviewed:  Yes 


Prior  Accidec'-c  or  Failures:  Yes 


Inspection  Personnel: 


,  ub  Raruioy  -  TDWR 


Randy  Anglin  -  TDWR 


Bill  Culbf.Tt  -  TDWR 
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Ihobankment 


A.  Crest 

1.  Vertical  Alignment 


2.  Horizontal  Alignment  _ 

.... .Linear _ 

3.  Longitudinal  Surface  Cracks 

None  _ _ 


4.  Transverse  Surface  Cracks 

None _ 


3.  General  Condition  of  Surface 

Good, Light  duty  service  road 


6.  Miscellaneous 


B.  Upstream  Slope 

1.  Undesirable  Growth  or  Debris 

Snail  trees 


1 
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2,  Sloughing,  Subsidence,  or  Depressions 

None 


3.  Slope  Protection  Fair,  no  Sigr.ifi-jant  erosion 


S.  Condition  Of  Eiprftp  Scattered  rock  no  significant 
riprap  protection  above  water  surface.  Riprap 

-  -  i  —  —  | —  - — i  •  —  — — i  —  -  -  i  — 

could  be  seen  below  water  cur £  ace. _ 

b.  Durability  of  Individual  Stones  n/a _ 


c.  Adequacy  of  Slope  Protection  Against  Waves 
and  Runoff  Fair _ 


d.  Gradation  of  Slope  Protection  -  Localised  Areas 
of  Pine  Material  _ u/a _ 


4.  Surface  Cracks  Hone 


Downstream  Slope 

1.  Undesirable  Growth  or  Debrie 

.Small  trees,  briars. 

2 
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AD-A108  467 

UNCLASSIFIED 


TENNESSEE  STATE  DEPT  OF  CONSERVATION  NASHVILLE  DIV  0--ETC  F/G  13/13 
NATIONAL  PROGRAM  OF  INSPECTION  OF  NON-FEDERAL  DAMS*  TENNESSEE.  — ETCtU) 
SEP  81  WE  BUSH  DACW62-8 1-000,56 


2.  Slough_\ng,  Subsidence,  or  Depressions;  Abnormal 


Bulges  or  Pon-Unlformity  None 


3.  Surface  Cracks  on  Face  of  Slope  ?:on<- 


4.  Surface  Cracks  or. 'Evidence  of  Heaving  at 
Iksbankaent  Toe  None 


3.  Vet  or  Saturated  Areas  or  Other  Evidence  of  Seepage 
on  Face  of  Slope;  Evidence  of  "Piping"  or  "Boils" 

Gone  slight  seepage  at  right  end. 


6.  Drainage  System  None 


7.  Fill  Contact  with  Outlet  Structure  _ Good 


6.  Condition  of  Grass  Slope  Protection  good 


Abutments 

1.  Erosion  of  Contact  of  Eabankment  vitb  Abutment  from 
Surface  Water  Runoff,  Upstream  or  Downstream  _ 


2,  Springs  or  Indications  of  Seepage  Along  Contact  of 


Embankment  with  the  Abutments 


None 


3.  Springs  or  Indications  of  Seepage  in  Areas  a  Short 
Distance  Downstream  of  Eabardoaent  -  Abutment  Tie-in 

Leak  D/S  of  left  abutment  in  a  drainage  channel. 

.  It  emerges  from  rock  and  the  flew  is  clear. _ 

Estimated  3  gpn.  _  _ 
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II. 


Are*  Dovnstreaa  of  Ikbankaent ,  Including  Channel 

A.  Locali2ed  Subsidence,  Depressions,  Sin-choles,  Etc. 

Oppression  found  about  10  feet  to  right  of  dram 

that  appears  to  be  dug  out.  Seepage  in  the  area 
ot  "a  none  1  qpi:i.  " 

B.  Evidence  of  "Piping"  or  "Boila"  several  large  boi?s 

n/F  -  tag  helieved  to  be  coring  through  limestone 

Total  flow  is  collected  in  an  B"  pine  tha t 

is  :iubiaerqed  inf  the  ditch. 

C.  Unusual  Presence  of  Lush  Growth,  such  rs  Swamp 

Grass t  etc.  very  green  due  to  satrurated 

/••rtn.H  f  i  Iffl  -  .  _  -  - 


D.  Unusual  Muddy  Water  in  Dovnetrean  Channel 
. r:ano . . . . . - . . . 


E.  Sloughing  or  Erosion  None 


T.  Surface  Cracks  or  Evidence  of  Heaving  Beyond 
Embankment  Toe  _ None _ 


G.  Stability  of  Channel  Bideslopes  Good 


H.  Condition  of  Channel  Riprap 


I.  Adequacy  of  Slope  Protect ion  Against  Waves,  Currents, 


and  Surface  Bunoff  flood 


J.  Miscellaneous 


K.  Condition  of  Belief .Veils,  Drains,  and  Other 
Appurtenances  _ N/A 


L.  Unusual  Increase  or  Decrease  in  Discharge  from 
Belief  Wells  _ N/A _ 


6 
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III. 


Instruaentstion 

A.  Honuoentstioc/Eurvsys  r;/A 


B.  Observation  Veils  _ IJ/A 


C.  Veirs _ N/A  .* 


D.  Piezometers  N/A 


E.  Other 


N/A 


IV.  Spillways 

A.  Service  Spillway  (Service/Qnergency  Combination  Yee  Be  _ ) 

1.  Intake  Structure  Condition  _ 


2.  Outlet  Structure  Condition 


3.  Pipe  Condition 


4.  Evidence  of  Leakage  or  Piping _ 


3.  General  Bes&rka 


Emergency  Spillway 

1.  General  Condition  Poor;  spillway  has  been  undermined 
by  leaks.  End  of  spillway  has  dropped  off.  Several 
boils  at  end  of  concrete  section. 

2,  Entrance  Channel  nebris  and  weeds  and  trees  are 
blocking  entrance  to  4  -  4  foot  diameter  concrete  pipes, 
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?.  Ifcergency  Drawdown  Facilities  (11  part  of  principal  spillway 

so  state)  Low-level  drain  with  valve  at  D/S  end. 

Operated  by  water  plant  managet . _ 


VI. 


Reservoir 

1.  Slopes  Moderate.  Several  Kolos  in  hath  .sides  of _ 

_ the,  reservoir  have  been  observed  hv  city  authorities 

They  have  attempted  to  seal  them  with  concrete,  but 
it  failed. 

B.  Sedimentation  _ 

Some  reported  but  is  not  significant. 


a* 


11 


9 


▼II. 


Downstream  Area  (Stream) 

A.  Condition  (obstructions,  debris,  etc.) 

_ -Good _ 


B.  Slopes  Moderate 


f 

C.  Approximate  No.  Homes  and  Population  None 


D.  General  One  road  D/S,  also  water  plant 


VIII.  Miscellaneous 


The  city  is  considering  placement  of  a  lake  liner  to 

stop  tliO  leaks.  The  dam  was  not  keyed  into  rock  and 

contains  tree  stumps  and  other  debris  in  the  fill.  The 
dam  reportedly  overtopped  in  1^75. 


IX.  Conclusions 

1»  Leaks  arc  through  solution  channels  in  the  limestone  foundation . 

2.  The  leaks  through  the  darn  could  eventually  effect  the 

stability  of  the  structure.  They  apparently  emerged  shortly 
after  the  dam  was  constructed  in  1945. _ 

3.  Spillway  is  being  undermined  by  leaks. _ 

4.  Emergency  spillway  capacity  appears  to  be  insufficient. 


X.  Reconsendations 

1.  Obtain  services  of  a  qualified  engineer  to  (a)  evaluate 

leaks  through  the  dam  and  spillway  and  make  recommendations 
to  eliminate  or  control  them.  (b)  Make  recommendations 
for  additional  spillway  capacity  so  that  the  dam  will  pass 
a  hl'MP  flood  without  overtopping. _ 

3.  Cut  all  trees  and  other  woody  growth  2"  in  uiameter  or  less. 

4.  Establish  program  for  general  maintenance  and  regular  inspection. 

<  V  /  /  > 

—  .  /- /  _ 

Regional  Engineer 


Chief  Engineer 
13 
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APPENDIX  G 
HAZARD  POTENTIAL 
AND 

CONDITION  CLASSIFICATION  DEFINITIONS 


97 


DEPARTMENT  OF  THE  ARMT 


Category 

Low 

Significant 

High 


OFFICE  OF  TIE  CHIEF  OF  ENGINEERS 
HAZARD  POTENTIAL  CLASSIFICATION* 


Loss  of  Life 


None  expected  (No  per¬ 
manent  structures  for 
human  habitation) 


Few  (No  urban  develop¬ 
ments  and  no  more  than 
a  small  number  of  in¬ 
habitable  structures) 

More  than  few 


Economic  Loss 

Minimal  (Undeveloped 
to  occasional 
structures  or 
agriculture) 

Appreciable 
(Notable  agri¬ 
culture,  industry 
or  structures) 

Excessive  (Ex¬ 
tensive  coimmity, 
industry  or  agri¬ 
culture) 


*U.S.  Army  Corps  of  Engineers,  Recommended  Guidelines  for  Safety 
Inspection  of  Dams. 


r 


TENNESSEE  DEPARTMENT  OF  CONSERVATION 
DIVISION  OF  WATER  RESOURCES 
DAMAGE  POTENTIAL  CATEGORY* 


Category  Description 

1.  Dams  located  wftere  failure  would  probably  result  in  any  of  the 
following:  loss  of  human  life;  excessive  economic  loss  due  to 
damage  of  downstream  properties;  excessive  economic  loss,  public 
damage  to  roads  or  any  public  or  private  utilities. 

2.  Dams  located  in  predominantly  rural  or  agricultural  areas  where 
failure  may  damage  downstream  private  or  public  property  but  such 
damage  would  be  relatively  minor  and  within  the  general  financial 
capabilities  of  the  dam  owner.  Public  hazard  or  inconvenience 
due  to  loss  of  roads  or  any  public  or  private  utilities  would  be 
minor  and  of  short  duration.  Chances  of  loss  of  human  life  would 
be  possible  but  remote. 

3.  Dams  located  in  rural  or  agricultural  areas  where  failure  may 
damage  farm  buildings  or  agricultural  land  but  such  damage  would 
be  more  or  less  confined  to  the  dam  owner's  property.  No  loss 
of  human  life  would  be  expected. 


*  Tennessee  Department  of  Conservation,  Division  of  Water  Resources, 
Rules  and  Regulations  Applied  to  the  Safe  Dams  Act  of  1973.  Chapter 
0400-4-1. 
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DEFINITION  OF  CONDITION  CLASSIFICATION 


"Unsafe  -  Emergency"  -  A  dam  in  a  state  of  imminent  failure.  State 
and  local  authorities  and  downstream  residents  should  be  advised 
immediately,  reservoir  drained,  or  combination  of  the  above  (e.g., 
advanced  piping,  major  slope  instability,  recent  sudden  collapse  of 
a  portion  of  the  foundation,  inminent  overtopping,  etc.). 

"Unsafe  -  Nonemergency"  -  A  dam  with  obviously  serious  deficiencies 
which  clearly  could  develop,  or  are  developing,  into  failure  modes  but 
do  not  yet  pose  the  threat  of  inminent  failure.  State  and  local 
authorities  should  be  advised  promptly  and  remedial  work  should  begin 
as  soon  as  practical.  Someone  should  be  assigned  to  periodically 
check  on  the  dam’s  condition  until  remedial  work  is  begun.  Drawing 
down  the  reservoir  should  be  considered,  e.g. ,  flowing  seepage  from 
embankment  which  could  lead  to  piping,  evidence  of  solution  channels 
or  cavitation  in  the  foundation,  seriously  inadequate  spillway 
capacity  as  per  ETL  1110-2-234,  history  of  recurring  slope  instability, 
etc . ) . 

"Significantly  Deficient"  -  A  dam  with  deficiencies  which,  if  left  un¬ 
checked,  would  likely  become  serious  deficiencies  and  could  ultimately 
result  in  failure.  Advise  State  authorities  and  recommend  remedial 
work  be  scheduled  in  time  to  prevent  substantial  further  deterioration 
of  the  condition(s) --usually  within  six  months  to  a  year  or  sooner 
(e.g.,  heavy  growth  of  sizeable  trees  on  slopes,  potentially  serious 
erosion,  spillway  discharge  channel  too  close  to  embankment,  etc.). 

"Deficient"  -  A  dam  with  deficiencies  which  need  attention  but  which 
would  not  Hkely  effect  the  safety  of  the  dam  unless  left  unchecked 
for  a  long  period  of  time.  Advise  State  authorities  and  recommend 
remedial  action  at  owner's  convenience  but  before  the  problem  can 
escalate  into  a  significant  deficiency  (e.g. ,  brush  and/or  few  or 
very  small  trees  on  embankment,  long  term  deterioration  of  masonry 
or  metal  outlet  features,  formation  of  deep  ruts  in  embankment  roadway, 
deterioration  of  riprap,  etc.). 

"Not  Deficient"  -  Well  constructed  and  maintained  dam  with  no  apparent 
deficiencies  relative  to  its  safety  and  structural  integrity. 
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APPENDIX  H 


CORRESPONDENCE 


ORNED-C 


NON-FEDERAL  DAM  INSPECTION  REVIEW  BOARD 
PO  BOX  1070 

NASHVILLE,  TENNESSEE  37202 


Commander,  Nashville  District 
US  Army  Corps  of  Engineers 
PO  Box  1070 
Nashville,  TN  37202 


1.  The  Interagency  Review  Board,  appointed  by  the  Commander  on  19  June  1981, 
presents  the  following  recommendations  after  meeting  on  6  August  1981,  to 
consider  the  Phase  I  investigation  report  on  Portland  City  Lake  Dam  performed  by 
Winsett-Slmmonds,  Consterdine  &  Associates,  Inc. ,  under  contract  to  the 
Tennessee  Department  of  Conservation. 

2.  In  Sectlor  3.1.1,  the  paragraph  on  Geology  should  be  expanded  to  include  a 
more  detailed  description  of  the  geology  of  the  area. 

3.  The  hazard  classification  should  be  changed  from  "significant"  to  "high." 

4.  The  condition  classification  should  be  changed  from  "significantly 
deficient"  to  "unsafe-nonemergency." 

5.  Section  3.1.6,  Hydrology  and  Hydraulics  should  fca  revised  to  Include  a 
discussion  of  the  routing  of  the  full  PMF. 

6.  Conclusion  V  should  indicate  that  failure  would  result  when  the  dam  is 
overtopped  by  the  l£  PMF., 

ii  it 

7.  Conclusion  b  should  be  revised  to  indicate  that  "limited  visual 
obaervations"  were  made. 
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Commander,  Nashville  District 
US  Army  Corps  of  Engineers 


8.  The  Board  is  in  agreement  with  other  report  conclusions  and  recommenda 
following  minor  revisions. 


/FRANK  B.  COUCTT,  JR. 

Chief,  Geotechnical  Branch' 


Chairman 


ROBERT  A.  HUNT 
Director,  Division  of  Water  Resources 
State  of  Tennessee 


(TGENE^W.  BARKEMEYER 


-rrfVt  ' 


State  Conservation  Engineer 
Soil  Conservation  Service 


_  /KctaQA  T ) 


THOMAS  N.  PORTER 


Hydraulics  Engineer 
Alternate,  Hydrology  and  Hydrauli 
Branch 


Hydrologic  Technician 
Alternate,  US  Geological  Survey 


Structural  Engineer 
Alternate,  Design  Branch 
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ORNED-G 


DEPARTMENT  OF  THE  ARMY 

NASHVILLE  DISTRICT,  COMPS  OF  ENGINEERS 
P.  O.  ROE  1070 

NASHVILLE.  TENNESSEE  07X02 


Honorable  Lamar  Alexander 
Governor  of  Tennessee 
Nashville,  TN  37219 


Dear  Governor  Alexander: 

Please  be  Informed  of  the  results  of  an  Inspection,  undei  authority  of  Public 
Law  92-367,  conducted  on  Portland  City  Lake  Dam  in  Surarer  County,  Tennessee. 

An  inspection  team,  composed  of  personnel  from  Winsett-Simmonds,  Consterdine 
and  Associates,  Inc.,  and  a  member  of  your  Division  of  Water  Resources, 
observed  conditions  which  indicate  a  high  potential  for  failure  of  the  embank¬ 
ment  dam  due  to  seriously  inadequate  spillway  capacity. 

Portland  City  Lake  Dam  is  classified  as  a  high  hazard  potential,  small  size  dam 
and,  as  such,  must  be  able  to  regulate  at  least  a  one-half  probable  maximum 
flood  (1/2  PMF)  to  conform  to  inspection  program  guidelines.  An  analysis  of  the 
hydrology  associated  with  the  dam  reveals  the  dam  would  be  substantially  over¬ 
topped  by  both  a  one-half  and  a  full  probable  maximum  flood. 

In  view  of  the  serious  spillway  inadequacy,  this  dam  is  considered  unsafe. 

While  I  do  not  view  this  as  an  emergency  at  this  time,  I  recommend  you  initiate 
prompt  action  by  the  State  to  cause  the  owner  to  correct  the  spillway  deficiency 
to  minimize  the  risk  to  the  water  treatment  plant  directly  below  the  dam. 

A  report  of  the  technical  investigation  will  be  furnished  your  office  upon 
completion. 


Colonel,  Corps  of  Engineers 
Commander 


CF: 

Mr*  Robert  A.  Hunt,  Director 
Division  of  Water  Resources 
4721  Trousdale  Drive 
Nashville,  TN  37220 


